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Abstract 
 
Public Transportation supports independence and encourages social, educational and vocational inclusion. It is a sure 
means to gain access to the city, its services and activities, but using fixed-route* requires knowledge and know-how that 
all travelers do not master, such as people with intellectual disabilities. Indeed the many barriers in the fixed-route 
prevent accessibility for this service. Therefore, teaching them how to use this service is important. Our project aims to 
design a serious game for people with intellectual disabilities in order to support their learning of using the fixed-route. 
In this communication we will present the methodology use to design the serious game. 
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Introduction 
Public transportation supports independence and encourages social, educational and vocational inclusion. It has an 
impact on health, economics, vocational and social life of individuals (Markovich, & Lucas, 2011). It is a sure 
 
 
 
 
* Services include any transit service in which vehicles run along an established path at pre-set times. Trains, subways and buses 
are the most common examples of this type of service (ctaa.org). 
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means to gain access to the city, its services and activities and it is often an alternative for those whom driving is not 
an option available (Wilson, 2003).  In other words, Public Transportation promotes autonomy, independence and 
social participation (Chen Wu Y., 2011; Co-Operation, & al., 2009; Fisher G., 2002; Grönvall O., 2005; Koppa R., 
1998; Lambert H, 2011; Rosenkvist J., 2009; Venter C., 2002.). However, the use of Public Transportation in the 
fixed-route requires knowledge and know-how that not all travelers, such as people with intellectual disabilities, 
masters. In fact, the lack of accessibility of the fixed-route excludes people with intellectual disabilities from its 
services. Indeed, it seems that the fixed-route environment may present some obstacles that can affect these users 
during their journey. While for most of us, travel learning is done through personal experience, for people with 
intellectual disabilities there is a need for travel training in order to build up travel experience and confidence. 
 
I-   Fixed-route and intellectual disabilities 
 
Questions around the use of Public Transportation arise from the deinstitutionalization. As a  matter of facts, 
institutionalization without any chance to be active in the society has not encouraged neither the intellectual 
stimulation nor improves life quality for people with intellectual disabilities. Quite the contrary, institutionalization 
has promoted dependency (Ionescu, & al., 1990). 
 
Deinstitutionalization has ended precarious livelihood and has also promoted inclusion of people with intellectual 
disabilities.  However, all these years of institutionalization has not helped people with intellectual disabilities to 
develop appropriate skills to function in society. Moreover, for the new generation, whom escape this poor and 
precarious lifestyle, it is difficult to evolve, learn and live in a world built by and for people without intellectual 
disabilities (Langevin, 1996). This is the reason why during the seventies a lot of initiatives were developed in order 
to learn social skills. Among those initiatives, we can find the learning of “communication skills”, “pedestrian 
skills” (Laus, 1974 ; Melching & O’brien, 2010) and also “money management” (Lowe, & al., 1976 ; Langevin, & 
al., 1994), time management (Welch, & al., 1985 ; Boutet, & al., 2000) or even initiation of Public Transportation in 
fixed-route (Kubat, 1973 ; Laus, 1974 ; Certo, & al., 1975 ; Neef, & al., 1978 ; Welch, & al., 1985 ; Chen Wu, 
2011). 
 
Regarding  the  use  of  fixed-route  system,  interaction  between  the  characteristics  of  people  with  intellectual 
disabilities and those of the environment often led them to experiencing disadvantages and failures, which can limit 
their  use  of  this  service.  Indeed,  because  of  the  numerous instabilities (Langevin,  &    al.,  2007)  (seman tic, 
morphological, procedure, etc.) and of diverse barriers (social, physical, cognitive, personal, etc.) the fixed-route 
appears to present a lack of accessibility, which may explain why it can be difficult for people with intellectual 
disabilities to use this service without a pedagogical support. 
 
Consequently, setting up Travel Training in order to initiate people with intellectual disabilities to the use of fixed- 
route seems necessary. 
 
II- Travel training 
 
Travel Training is an answer for social inclusion approach and encourages the development of self-determination, 
which will influence fulfilment and sense of control among people with intellectual disabilities. Wehmeyer (1992), 
define self-determination as “the attitudes and abilities required to act as the “primary causal agent in one’s life and 
to make choices regarding one’s actions free from undue external influence or interference” (pp. 305). Travel 
Training is necessary, because apart from initiating people to the use of fixed-route, they also offer a rewarding 
experience in which they can develop many skills and have a better perception of themselves (self-esteem). 
However, Travel Training may present some constraints such as costs (Lewis, & Gerard, 2011), the fears of parents 
or caregivers related to safety (Davies, & al.), some dangerous situations in the practical training  (Marsden, &  al., 
2011)  or  even  impossibility  to  experience  in  the  real  context  a  lot  of  scenarios.  Therefore, proposing and 
encouraging innovative strategies in order to overcome those constraints is necessary. The use of a digital media 
such as Serious Game seems to be an interesting introductory tool for the initiation of the use of fixed -route and also 
to encourage the transition between the theory and the practice. 
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III- Digital media key challenges for people with intellectual disabilities: serious game case. 
 
Several authors were interested to game as a cultural phenomenon and also as a useful mean for the intellectual and 
social development of children, thus fostering learning (Callois, 1958; Vygotski, 1967; Winicott, 1975; Piaget, 
1976). this is still accurate, nonetheless, the coming of New Technologies of Information and Communication 
(NTIC) noticeably changed the approach by learning with game, by introducing computer applications. It is the case 
for example with Serious Game. Serious Game is defined as “any meaningful use of computerized game/game 
industry resources whose chief mission is not entertainment” (Sawyer, 2007, p.12). 
 
In Education, this media has shown different benefits when using them, such as encourage active learning, increase 
motivation and collaboration, encourage creative thinking or the adjustment of teaching strategies, etc. All those 
reasons make us think to the use of Serious Game with people with intellectual disabilities for the initiation of the 
use of fixed-route in order to enhance teaching strategies, facilitate learning and to overcome some constraints 
discussed in the previous paragraph. 
 
However, there is little information currently regarding the use of Serious Game by people with intellectual 
disabilities and thus few data regarding their efficiency and also the main benefits of their use by this people. 
Nonetheless, some authors (e.g. Sik Lanyi, & al. 2009; Langone, & al. 2003; Melching, & O’Brien, 2010; Standen, 
& al., 2009) have put forward with Serious Game the possibility to work with complex concepts and in safer 
environment, to live failure differently, to experience many solutions in the game with an immediate feedback and 
also improve choice decision and time reaction. 
 
Researches on Serious Game and Intellectual Disabilities are at their beginning and even if these authors criticize 
their results (e.g. Small simple size, non-standardized tests, short intervention time, etc…) the conclusions seems 
promising and bring us to think that it would be interesting to generalize these results by proposing a design of a 
serious game for people with intellectual disabilities, which may answer the trainees and trainers needs. Therefore 
the research question for this project is: How to design a Serious Game, which may answer adequately to the needs 
of different users (trainees = people with intellectual disabilities and trainers)? 
 
 
IV- Methodology 
 
1.    Participant 
 
Participants of this study are 6 teenagers with mild intellectual disabilities aged between 14-21 years old as well as 1 
trainer. Participants are recruited in a special needs school (Centre François Michelle). However, for the stage 1 of 
the Game Design Document (creating a library of problematic situation) we will work with 2 other trainers working 
in an association (CEREMH) in order to collect as much data as we can. The participation for this research is based 
on volunteering. The methodology we use is based on pedagogical engineering and  video game design. This 
methodology of this research is organized in 3 stages describe in the following paragraph. 
 
2.    Needs analysis 
 
The Needs Analysis is a necessary stage in any design project. According to Mayer, & al. (1991), the need is related 
to “physiological, psychological, spiritual, etc. (…). It may be linked to a problem, an absence, a deficiency, an 
insufficiency or just a temporary disturbance.”(pp.95). In sum, it is a gap between the actual state and the desired 
state. Currently, Travel Training presents some constraints (e.g. costs, fears, etc…) which may limit their use for 
some individuals, this is the actual state. Therefore, for the desired state, the goal is to find strategies or tools which 
can overcome those constraints in order to enhance teaching strategies and facilitate learning. By introducing a 
Serious Game as a pedagogical tool, we are looking to reach the desired state. In order to determine the users’ needs, 
a need analysis is necessary. Therefore, our analysis is focusing on the educational needs and more precisely on 
teaching needs and learning needs. 
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x Teaching Needs: through interviews with trainers, the objective is to identify the difficulties they have to 
face during the  training and  also to  identify the  themes that they  use  more often with people  with 
intellectual disabilities. 
 
x Learning Needs : through the design of a Persona the objective is to identify the learning needs (in terms of 
knowledge, skills and attitude) in order to adapt the learning content to the characteristics of people with 
intellectual disabilities. 
 
3.    Functional Analysis 
 
The functional analysis consists to determine the roles that we want for the Serious Game and identify the different 
costs that thereof will generate (e.g. financial costs, time costs, emotional costs, etc.). The roles characterization is 
done in view of trainees, trainers and the Serious Game in order to propose a functional analysis which will be 
complete and whose objective will be to propose an efficient tool which can answer the needs of everyone. 
 
The functional analysis encourages specification of the development goals and it is also a pledge to objectivity and 
creativity.  Our functional analysis will be carried out by a distinctive product analysis whose role is to identify the 
strength and weakness of similar game as the one we want to design. Therefore, an analysis of 3 video games 
(simulation, visual novel and adventure game) in order to understand the game mechanics and an analysis of 3 
Serious Game to identify how to create a perfect harmony between the entertaining content and the educational 
content and also how the learning objective are included in the game will be carried out. 
 
 
4.    Game design document (GDD) elaboration: instructional design 
 
For Ryan (1999) Game Design Document purpose is “to express the vision for the game, describe the contents, and 
present a plan for implementation” (pp. 1). In this research, the Game Design Document is composed of teaching 
scenarios, learning objectives and learning strategies (educational content) and game design (entertaining content). 
The elaboration of this document is structured by 4 steps: 
 
x To create the problematic situation library:   our goal is to collect from trainers the difficulties that the 
trainees have to face during the training and how do they manage the situation. All the data collected will 
be used to create a database of problematic situation which is going to help us built the story and also give 
the chance for the players to experience different ends in the game. 
 
x To identify the learning objective and the learning strategies: identify learning objective for each skills to 
master at the end of the training and also to adapt strategies to the characteristics of the participants. 
 
x To create the design content:   this stage concerned the implementation phase. The problematic situation, 
the learning objectives and the learning strategies are brought through the gameplay and the mechanics of 
the game. 
 
x To verify the relevance and coherence of the design content: the story, the rules and the way to play are 
submitted to the trainers in order to verify the relevance, the coherence and also the flow. 
 
Our methodology is part of a partnership work and aims at covering all educational and entertaining aspects in order 
to propose an optimal experience to the players. The next step of this research will be the data collection.
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